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(54) ON-VEHICLE MULTI-DIRECTIONAL IMAGE PICKUP CAMERA 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an on-vehicle multi-directional 
image pickup camera by which a dead angle of a photographing range 
is reduced by forming a reflecting face of a mirror with pluralities of 
faces. 

SOLUTION: The side shape of a mirror 3 is formed nearly triangle. A 
mirror surface is formed by applying aluminum vapor-deposition to a 
couple of left/ right reflecting faces 31 , 32 of a molding made of a 
synthetic resin. A ridge 33 is in existence on a border between the 
reflecting faces 31 , 32. The reflecting faces 31 , 32 at both sides of the 
ridge form respectively flat parts 31 N, 32N and the remaining parts are 
curved parts 31 W, 32W. Thus, a range to the left of the flat part 31 N of 
the reflecting face 31 plays reflection in a normal state, and a range 
denoted by an angle GLW of the flat part 31 W causes reflection in a 
wide angle state. Similarly, a range to the right of the flat part 32N of 
the reflecting face 32 plays reflection in a normal state, and a range 
denoted by an angle 9RW of the flat part 32W causes reflection in a 
wide angle state. Thus, in the case of photographing a scene at the 
outside of the vehicle, a dead angle of the photographing range is 
reduced. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A mirror (3) with two or more reflectors (3 1 32) is arranged in the front face of a lens (4). In the multi -direction image pick- 
up camera equipment for mount which receives the beam of light from two or more directions of [ outside the vehicle reflected by this 
mirror (3) ] with a lens (4), and was made to carry out image formation to an image sensor (7) The multi-direction image pick-up 
camera equipment for mount characterized by forming the reflector (3 1 32) of said mirror (3) in two steps of surface parts (3 IN, 32N, 
3 1 W, 32W), respectively. 

[Claim 2] The mqlti-direction image pick-up camera equipment for mount characterized by having formed the flat-surface section 
(3 IN, 32N) in a part of reflector (3 1 32) of said mirror (3), and forming the curved-surface section (3 1W, 32W) in the remainder, 
respectively in said invention according to claim 1. 

[Claim 3] In said invention according to claim 1 or 2, while said mirror (3) has the reflector (3 1 32) of a Uichi Hidari pair The multi- 
direction image pick-up camera equipment for mount characterized by having arranged the ridgeline section (33) on the boundary of 
the reflector (31 32) of this pair in the front face of a lens (4), and having formed the flat-surface section (3 IN, 32N) in the both sides 
of this ridgeline section (33), and forming the curved-surface section (3 1 W, 32W) in the remainder, respectively. 
[Claim 4] The multi -direction image pick-up camera equipment for mount characterized by turning and setting up the light-receiving 
direction of said lens (4) behind a car while equipping with the case (1) which contained said image sensor (7) at the tip of a car in said 
invention according to claim 3. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the multi -direction image pick-up camera equipment for mount which 
can picturize the many directions at once especially with one camera about the multi-direction image pick-up camera equipment for 
mount which picturizes the many directions, such as a longitudinal direction for example, outside a vehicle. 
[0002] 

[Description of the Prior Art] For example, when making a car advance into a crossing etc., irrespective of the existence of a signal, 

existence of the other car is recognized and a safety check is needed. However, when that was the bad location of a prospect, it was 

difficult to see a road situation on either side. Then, it came, whenever it was shown in JP,1-109447,U in view of such 

[ conventionally ] a trouble, and the side supervisory equipment for cars which picturizes with the camera which established the road 

situation on either side ahead of the car, and performs a safety check was proposed. This side supervisory equipment for cars was the 

structure equipped with the image pick-up camera and the reflective mirror arranged in that front face. 

[0003] 

[Problem(s) to be Solved by the Invention] However, in the case of the above-mentioned conventional technique, the reflector of a 
reflective mirror was a plane, and since the image pick-up range with an image pick-up camera was narrow, the problem that a dead 
angle increased had occurred. This invention solves the above-mentioned trouble and aims at offering the multi-direction image pick- 
up camera equipment for mount which lessened the dead angle of the image pick-up range. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, first invention according to claim 1 In the 
multi-direction image pick-up camera equipment for mount which arranges a mirror with two or more reflectors in the front face of a 
lens, receives with a lens the beam of light from two or more directions of [ outside the vehicle reflected by this mirror ], and was 
made to carry out image formation to an image sensor The multi-direction image pick-up camera equipment for mount characterized 
by forming the reflector of said mirror in two steps of surface parts, respectively is offered. 

[0005] Moreover, invention according to claim 2 offers the multi-direction image pick-up camera equipment for mount characterized 
by having formed the flat-surface section in a part of reflector of said mirror, and forming the curved-surface section in the remainder, 
respectively. 

[0006] Moreover, invention according to claim 3 offers the multi-direction image pick-up camera equipment for mount characterized 
by having arranged the ridgeline section on the boundary of the reflector of this pair in the front face of a lens, and having formed the 
flat-surface section in the both sides of this ridgeline section, and forming the curved-surface section in the remainder, respectively 
while said mirror has the reflector of a Uichi Hidari pair. 

[0007] Moreover, invention according to claim 4 offers the multi-direction image pick-up camera equipment for mount characterized 
by turning and setting up the light-receiving direction of said lens behind a car while equipping with the case which contained said 
image sensor at the tip of a car. 
[0008] 

[Embodiment of the Invention] The gestalt of operation concerning this invention is explained based on an attached drawing, one in a 
drawing - a case and 2 - covering and 3 — a mirror and 4 - a lens and 5 - lens mount and 6 - a substrate and 7 ~ an image sensor 
and 8 - for packing, and 1 1 and 12, as for a filter and 14, a rubber vibration insulator and 1 3 are [ a mirror holder and 9 / a stationary 
plate and 10 / a spacer and 15 ] sub substrates. Hereafter, each [ these ] configuration is explained. 

[0009] First, a case 1 is fabricated by the member of non-translucency, combines covering 2, and forms a predetermined housing. The 
plane of composition of this case 1 and covering 2 is equipped with packing 10, and watertight construction is formed. 
[0010] Moreover, other parts excluding [ covering 2 ] the apertures 21 and 22 on either side have non-translucency. For example, after 
carrying out insert molding of the apertures 21 and 22 of the right and left fabricated with transparence acrylic resin to the member of 
non-translucency, and forming them or fabricating covering 2 with transparence acrylic resin, it forms using the proper means of 
performing and forming black paint in other parts except the apertures 21 and 22 on either side. 

[001 1] Moreover, after a side-face configuration constitutes the shape of an abbreviation triangle and fabricates a mirror 3 with 
synthetic resin, it gives aluminum vacuum evaporationo to the reflectors 31 and 32 of a Uichi Hidari pair, and forms a mirror plane in 
them. The ridgeline section 33 exists in these two reflectors 31 and the boundary between 32. Each reflectors 3 1 and 32 form the flat- 
surface sections 3 IN and 32N in the both sides of the ridgeline section 33, respectively, and form the curved-surface sections 31 W and 
32W in the remainder. This changes with the range of the left of the car B shown in drawing 1 and drawing 4 by include-angle 
thetaLN being reflected in an ordinary condition, and the range shown by include-angle thetaLW being reflected in the state of a wide 
angle in the curved-surface section 3 1 W remaining in 3 INs of flat-surface sections of the left-hand side reflector 31. Similarly, in 
32Ns of flat-surface sections of the right-hand side reflector 32, it changes with the range which the range of the right shown by 
include-angle thetaRN is reflected in the ordinary condition, and is shown by include-angle thetaRW in the curved-surface section 
32W remaining being reflected in the state of a wide angle. 

[0012] Moreover, a lens 4 condenses the beam of light reflected in each reflectors 31 and 32 of the above-mentioned mirror 3, and has 
set it as the front face of the image sensor 7 which mentions the focus later. It equips with this lens 4 using lens mount 5 to the 
substrate 6 which laid the image sensor 7. In addition, the filter 13 for intercepting the light of wavelength other than a visible ray and 
the spacer 14 are formed in the lens mount 5 interior. In the front face of this lens 4, the ridgeline section 33 of the above-mentioned 
mirror 3 is arranged. 

[0013] Moreover, the substrate 6 has equipped with the sub substrate 15 and terminal 61 other than lens mount 5 which supported the 

http://www4ipdl.inpit^ 8/22/2007 



JP,1 1-027656, A [DETAILED DESCRIPTION] 



Page 2 of 2 



above-mentioned lens 4, and constitutes them possible [ connection ] electrically with AV (Audio Visual) equipment (not shown) of 
the vehicle interior of a room by the terminal 61 inserted in hole la of a case 1. It has equipped with rubber vibration insulators 1 1 and 
1 2 between this substrate 6 and covering 2, and the substrate 6 is supported elastically. 

[0014] Moreover, an image sensor 7 is a component for changing into an electric image pick-up signal the light which carried out 
image formation to the front face of this component, for example, the CCD (Charge Coupled Device) component is used for it. 
[0015] Moreover, the mirror holder 8 consists of the member of non-translucency, and forms the dashboard 81 in one. a dashboard 81 
— between two reflectors 3 1 and 32 - optical - intercepting — a beam of light — surroundings **** - it is a configuration for 
preventing things and has prepared between the ridgeline section 33 of a mirror 3, and a lens 4. Therefore, it reflects only in the left- 
hand side reflector 3 1 , and the beam of light which carried out incidence from the left-hand side aperture 21 does not have 
surroundings **** in the right-hand side reflector 32. It reflects only in the right-hand side reflector 32, and the beam of light which 
carried out incidence from the right-hand side aperture 22 similarly does not have surroundings **** in the left-hand side reflector 31. 
[0016] Thus, the constituted multi-direction image pick-up camera equipment A for mount turned and set up the light-receiving 
direction of a lens 4 behind Car B, and the reflector 3 1 of said left-hand side is turned leftward [ of Car B ], and it has turned the right- 
hand side reflector 32 rightward, respectively while attaching near the tip of Car B, for example, the front-bumper section. Thus, when 
the light-receiving direction of a lens 4 is turned and set up behind Car B, the image displayed on the image and AV equipment which 
carry out image formation to the front face of an image sensor 7 changes with the image which does not carry out right-and-left 
reversal, i.e., an image [ having seen visually ], so that it may illustrate to drawing 3 , and visibility is excellent. And since it is 
reflected in the condition ordinary in the flat-surface sections 3 IN and 32N of a reflector 3 1 and is reflected in the state of a wide angle 
in the remaining curved-surface sections 31 W and 32W, the picturized image grows into the left image a shown in drawing 3 with 
Notations LN and RN, and an image with the ordinary central range near the boundary line c of the right image b, and the both-ends 
range shown with Notations LW and RW changes with the image of a wide angle. Therefore, compared with the case where a reflector 
3 1 and the 32 whole are flat surfaces, the dead angle of the image pick-up range can be lessened. 

[0017] Here, the formula for designing the radius of curvature R of curved-surface section 32W of one reflector 32 is explained using 
drawing 5 . As for the height dimension of a mirror 3, and Notation L, the notation R in drawing 5 shows the base dimension of one 
side of a mirror 3 for the radius of curvature of curved-surface section 32W, and Notation T, as for the distance from the ridgeline 
section 33 of a mirror 3 to the focus of a lens 4, and Notation W. moreover, the include angle (the back viewing angle) and the 
notation theta 3 which extended in the location (notation C shows the normal at this time) shown by notation D' from the location (a 
notation C shows the normal at this time) where a notation theta 0 is shown in drawing 5 , and, as for a notation theta 1, a notation 
theta 2 shows a visual field limitation with Notation D whenever [ setting angle / of a mirror 3 ] at an angle of one half of the field 
angles of a lens 4 — one mirror plane of a mirror 3 — a central angle is shown. 

[0018] When it asks for the formula which searches for the radius of curvature R of curved-surface section 32W, it consists of the 
relation of the above-mentioned notations R, T, L, W, thetaO, theta 1, theta2, and theta3 as follows. The relation between the base 

dimension W, distance L and the height dimension T, and an include angle theta 0 is W=(L+T) tanthetaO first It is a formula (1). 

It changes. Moreover, the relation between an include angle theta 1, the height dimension T, and the base dimension W is thetal=tan-l 
(T/W) It is a formula (2). 

It changes. Although the line shown in drawing 5 with Notation E is a bisector of an include angle theta 3, this bisector E exists by 
said Normal C and parallel (E//C). 

[0019] the visual field limitation of a reflector 32 - an include angle theta - the normal C shown in drawing 5 when extending about 
two - again - an include angle theta - it inclines about two and changes with normal C. As described above, it is parallel to the 

bisector E of an include angle theta 3, and this normal C is theta2=theta3/2 It is a formula (3). 

****** is materialized. 

[0020] Moreover, relation between the base dimension W, radius of curvature R, an include angle theta 3, and an include angle theta 1 

W=2xRxsin(theta3/2) xcosthetal =2xRxsintheta2xcosthetal Formula (4) 

Come out, and it is and is from this type (4). R=W/(2xsintheta2xcosthetal) Formula (5) 

**** ****• If it follows and said formula (1) and (2) are substituted for this type (5) R= {(L+T) tanthetaO} /<2xsintheta2xcos[tan-l {T/ 
(L+T) tantheta0}]> Formula (6) 

It changes. Radius of curvature R is calculable with this formula (6). 
[0021] 

[Effect of the Invention] In the multi-direction image pick-up camera equipment for mount which invention according to claim 1 
arranges a mirror with two or more reflectors in the front face of a lens, receives with a lens the beam of light from two or more 
directions of [ outside the vehicle reflected by this mirror ], and was made to carry out image formation to an image sensor Since it is 
the multi -direction image pick-up camera equipment for mount characterized by forming the reflector of said mirror in two steps of 
surface parts, respectively, when the situation outside a vehicle is picturized, the dead angle of the image pick-up range changes few, 
and there is effectiveness that a safety check degree improves. 

[0022] Moreover, since invention according to claim 2 is the multi-direction image pick-up camera equipment for mount characterized 
by having formed the flat-surface section in a part of reflector of said mirror, and forming the curved-surface section in the remainder, 
respectively, in addition to said effectiveness, it has the effectiveness which can usually be checked with both an image and a wide 
angle image that there is no distortion by the situation outside a vehicle picturized with the image sensor. 

[0023] Moreover, while said mirror has the reflector of a Uichi Hidari pair, invention according to claim 3 Since it is the multi- 
direction image pick-up camera equipment for mount characterized by having arranged the ridgeline section on the boundary of the 
reflector of this pair in the front face of a lens, and having formed the flat-surface section in the both sides of this ridgeline section, and 
forming the curved-surface section in the remainder, respectively said effectiveness -- in addition — for example, since it is easy to 
grasp distance with the other car since [ which does not have distortion by the central site of the road where check significance is 
high ] it can usually check with an image, and a road-shoulder side can check with a wide angle image, there is effectiveness that the 
two-wheel barrow which runs a road-shoulder side can be grasped. 

[0024] Moreover, while invention according to claim 4 equips with the case which contained said image sensor at the tip of a car Since 
it is the multi -direction image pick-up camera equipment for mount characterized by turning and setting up the light-receiving 
direction of said lens behind a car In addition to said effectiveness, the image displayed on the image and AV equipment which carry 
out image formation on the surface of an image sensor changes with the image which does not carry out right-and-left reversal, i.e., an 
image [ having seen visually ], and there is effectiveness that visibility is excellent. 
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[Drawing 1] 
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[Drawing 5] 
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